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3 <110> APPLICANT: Triplett, Eric W. 

4 Herlache, Thomas C. 

6 <120> TITLE OF INVENTION: Biological Control of Crown Gall Disease 

8 <130> FILE REFERENCE: 960296.97273 
/ C--> 10 <140> CURRENT APPLICATION NUMBER: US/09/927, 616 
C--> 11 <141> CURRENT FILING DATE: 2001-08-10 

13 <150> PRIOR APPLICATION NUMBER: 60/224,929 

14 <151> PRIOR FILING DATE: 2000-08-11 
16 <160> NUMBER OF SEQ ID NOS : 9 

18 <170> SOFTWARE: Patentln Ver. 2.1 

20 <210> SEQ ID NO: 1 

21 <211> LENGTH: 7142 

22 <212> TYPE: DNA 

23 <213> ORGANISM: Rhizobium leguminosarum bv. trifolii 

25 <220> FEATURE: 

26 <221> NAME/KEY: CDS 

27 <222> LOCATION: (597).. (722) 

28 <223> OTHER INFORMATION: tfxA coding sequence 

30 <220> FEATURE: 

31 <221> NAME/KEY: CDS 

32 <222> LOCATION: ( 794 )..( 1912 ) 

33 <223> OTHER INFORMATION: tfxB coding sequence 

35 <220> FEATURE: 

36 <221> NAME/KEY: CDS 

37 <222> LOCATION: (2982) (4229) 

38 <223> OTHER INFORMATION: tfxD coding sequence 

40 <220> FEATURE: 

41 <221> NAME/KEY: CDS 

42 <222> LOCATION: ( 4968 )..( 5741 ) 

43 <223> OTHER INFORMATION: tfxF coding sequence 

45 <220> FEATURE: 

46 <221> NAME/KEY; CDS 

47 <222> LOCATION: ( 5996 )..( 6778 ) 

J/48 <223> OTHER INFORMATION: tfxG coding sequence 
© 50 <400> SEQUENCE: 1 

51 cgcgtaaaag acacgagcag tctccgtaga ccataagaag cttttagagc agccaacgca 60 
53 tagcagccgc ttttctaaag ctgctagcag cttggtgctt attccttggt agcgtacgat 120 
55 tggatcgata tacaaaagtg taatctcgcc actaacaaga gccgatccga ctcctcttac 180 
57 tagtccggca accttagctg taagaaatat tgagtgcggg ttgtcaatcc acatcgatac 240 
59 gtttgctgcg gtcttgttct ccaaccactc atctatttcg gcagaatttc cgtgatggtc 300 
61 agccaagcaa agttctgcga ttgatcgccg caatacacgg gcgcagtcgg cggcatctat 360 
63 cgccgaagcg tcaccaattt ccgcagcgag gttttctcgc tgcataattt ttttctttcc 420 
65 tgaatcgatc attagttgtg ttttttgttg ctctcgacgt atttgcaacc gtttgattcg 480 
67 attgcgtatt tgtcaaaata ctccatatga ttgcattttt taaaagacaa gataggctca 540 

69 catttgtcag caaatgactg ctggcaaacc ccaatcgcta aatgaggtgt tgttgc atg 599 

70 Met 

71 1 
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647 



73 gat aac aag gtt gcg aag aat gtc gaa gtg aag aag ggc tec ate aag 


74 Asp Asn Lys Val Ala Lys Asn Val Glu Val Lys Lys Gly Ser He Lys 


75 






5 










10 










15 




77 gcg acc ttc aag get get gtt ctg aag teg aag acg aag gtc gac ate 


78 Ala Thr Phe Lys Ala Ala Val Leu Lys : 


Ser Lys Thr Lys Val Asp He 


79 




20 










25 










30 






81 gga ggt age cgt cag ggc tgc gtc get taagtgaaca teeggegggt 


82 Gly Gly Ser Arg Gin Gly Cys Val Ala 














83 


35 










40 


















85 gcggcaaacg tacccgccac ttatgccctc 


gctttcaacg ggatgtttcg c 


atg gac 


86 




























Met Asp 


88 ttc gtc caa cga ttc gta ate gac cgc ■ 


tct ttc cac i 


etc cgc tac tac 


89 Phe Val Gin Arg Phe Val : 


He Asp Arg i 


Ser Phe His Leu Arg Tyr Tyr 


90 45 










50 










55 








60 


92 age etc gac gee tat eta tat 1 


cgc gca i 


gtt gac cag « 


gtc gec tgg gac 


93 Ser Leu Asp Ala Tyr Leu Tyr Arg Ala Val Asp Gin Val Ala Trp Asp 


94 








65 










70 










75 


96 gca gac ate act cac aat < 


cgc i 


ota ttt ■ 


tgg gac att tgg tea gca ttc 


97 Ala Asp He Thr His Asn Arg Leu Phe ' 


rrp Asp He Trp Ser Ala Phe 


98 






80 










85 










90 




100 atg 


cag 


ccg 


aga 


agt 


ctg 


gta 


gac 


get 


gtt 


gag 


acg 


eta 


tec 


gat tac 


101 Met 


Gin 


Pro 


Arg 


Ser 


Leu 


Val 


Asp 


Ala 


Val 


Glu 


Thr 


Leu 


Ser 


Asp Tyr 


102 




95 










100 










105 






104 gat 


ccc 


gac 


gaa 


gtg 


gee 


gca 


gca 


ate 


gaa 


ggc 


atg 


tgc 


gag 


teg ggc 


105 Asp 


Pro 


Asp 


Glu 


Val 


Ala 


Ala 


Ala 


He 


Glu 


Gly 


Met 


Cys 


Glu 


Ser Gly 


106 


110 










115 










120 








108 ate 


ate 


gaa 


ccg 


gtg 


ggc 


ttg 


aaa 


gac 


cgc 


caa 


ttt 


gat 


cct 


ttg acg 


109 He 


He 


Glu 


Pro 


Val 


Gly 


Leu 


Lys 


Asp 


Arg 


Gin 


Phe 


Asp 


Pro 


Leu Thr 


110 125 










130 










135 








140 


112 gta 


gag 


ctg 


tea 


cat 


gtg 


cca 


cag 


gca 


tgg 


gat 


tat 


cac 


ctg 


gtc tea 


113 Val 


Glu 


Leu 


Ser 


His 


Val 


Pro 


Gin 


Ala 


Trp 


Asp 


Tyr 


His 


Leu 


Val Ser 


114 








145 










150 










155 


116 agt 


cgc 


ate 


gac 


tgg 


ate 


aat 


tat 


ctg 


gat 


ggg 


aag 


gac 


gtt 


aaa cgc 


117 Ser 


Arg 


He 


Asp 


Trp 


He 


Asn 


Tyr 


Leu 


Asp 


Gly 


Lys 


Asp 


Val 


Lys Arg 


118 






160 










165 










170 




120 cag 


gac 


ctt 


gaa 


caa 


atg 


gac 


aag 


cat 


ttg 


teg 


gag 


gag 


get 


gtt ccg 


121 Gin 


Asp 


Leu 


Glu 


Gin 


Met 


Asp 


Lys 


His 


Leu 


Ser 


Glu 


Glu 


Ala 


Val Pro 


122 




175 










180 










185 






124 teg 


aat 


ttt 


cac 


aag 


gee 


<jcc 


aac 


tct 


cga 


ccg 


aaa 


tat 


gat 


ttg cca 


125 Ser 


Asn 


Phe 


His 


Lys 


Ala 


Ala 


Asn 


Ser 


Arg 


Pro 


Lys 


Tyr 


Asp 


Leu Pro 


126 


190 










195 










200 








128 agt 


tta 


gtg 


ccg 


ctg 


aca 


gcg 


ttc 


gaa 


ttc 


aat 


aac 


teg 


gcg 


tec gtc 


129 Ser 


Leu 


Val 


Pro 


Leu 


Thr 


Ala 


Phe 


Glu 


Phe 


Asn 


Asn 


Ser 


Ala 


Ser Val 


130 205 










210 










215 








220 


132 gca 


ttc 


ggt 


cat 


gag 


aag 


gca 


ccg 


ctt 


ccg 


aac 


gaa 


ctg 


teg 


etc gat 


133 Ala 


Phe 


Gly 


His 


Glu 


Lys 


Ala 


Pro 


Leu 


Pro 


Asn 


Glu 


Leu 


Ser 


Leu Asp 


134 








225 










230 










235 


136 ata 


ate 


aca 


ttg 


etc 


etc 


aac 


tat 


gcg 


gee 


gca 


aag 


acg 


gat 


acc gtc 


137 He 


He 


Thr 


Leu 


Leu 


Leu 


Asn 


Tyr 


Ala 


Ala 


Ala 


Lys 


Thr 


Asp 


Thr Val 



695 

742 

799 
847 

895 

943 
991 
1039 
1087 
1135 
1183 
1231 
1279 
1327 
1375 
1423 
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138 








240 












245 










250 








140 


aac 


atg 


tat 


gec 


act 


ggc 


gag 


cat 


ctg 


cga 


aag 


gee 


gtc 


cca 


tec 


gga 


1471 


141 


Asn 


Met 


Tyr 


Ala 


Thr 


Gly 


Glu 


His 


Leu 


Arg 


Lys 


Ala 


Val 


Pro 


Ser 


Gly 




142 






255 












260 










265 










144 


gga 


gcg 


cga 


cac 


ccc 


ate 


gaa 


ttc 


tac 


gtg 


gtt 


gtc 


ggc 


gat 


gag 


att 


1519 


145 


Gly Ala Arg 


His 


Pro 


He 


Glu 


Phe 


Tyr 


Val 


Val 


Val 


Gly 


Asp 


Glu 


He 




146 




270 












275 










280 












148 


crca 


ggt 


ate 


gaa 


get 


ggc 


gta 


tat 


cac 


tac 


aat 


gtt 


cgc 


cat 


cat 


egg 


1567 


149 


Ala 


Glv 


He 


Glu 


Ala 


Gly 


Val 


Tyr 


His 


Tyr 


Asn 


Val 


Arg 


His 


His 


Arg 




150 


285 










290 










295 










300 




152 


etc 


aat 


get 


ate 


gaa 


ata 


gcg 


tec 


acc 


tea 


ttg 


aaa 


gca 


ctg 


caa 


gag 


1615 


153 


Leu 


Asp 


Ala 


He 


Glu 


He 


Ala 


Ser 


Thr 


Ser 


Leu 


Lys 


Ala 


Leu 


Gin 


Glu 




154 










305 












310 










315 






156 


gca 


age 


tea 


gtg 


ctg 


ccc 


cga 


tea 


egg 


tea 


aaa 


ccg 


ttc 


ggc 


ttt 


get 


1663 


157 


Ala 


Ser 


Ser 


Val 


Leu 


Pro 


Arg 


Ser 


Arg 


Ser 


Lys 


Pro 


Phe 


Gly 


Phe 


Ala 




158 








320 












325 










330 








160 


ttc 


att 


cat 


aca 


tgt 


egg 


ttc 


gag 


cga 


agt 


atg 


ttt 


egg 


tac 


cgc 


gaa 


1711 


161 


Phe 


He 


His 


Thr 


Cys 


Arg 


Phe 


Glu 


Arg 


Ser 


Met 


Phe 


Arg 


Tyr 


Arg 


Glu 




162 






335 












340 










345 










164 


ccg 


cga 


age 


tac 


cgt 


gtg 


atg 


cag 


ttt 


gat 


ctt 


ggg 


cat 


ate 


cat 


gec 


1759 


165 


Pro 


Arg 


Ser 


Tyr 


Arg 


Val 


Met 


Gin 


Phe 


Asp 


Leu 


Gly 


His 


He 


His 


Ala 




166 




350 












355 










360 












168 


aac 


gag 


gtt 


ttg 


get 


gee 


aaa 


ate 


etc 


ggc 


etc 


gat 


ttc 


agt 


gaa 


acc 


1807 


169 


Asn 


Glu 


Val 


Leu 


Ala 


Ala 


Lys 


He 


Leu 


Gly 


Leu 


Asp 


Phe 


Ser 


Glu 


Thr 




170 


365 










370 










375 










380 




172 


ttt 


tct 


gtg 


ccg 


gaa 


age 


ata 


gtt 


gag 


age 


gtc 


ttg 


acg 


etc 


gat 


ccg 


1855 


173 


Phe 


Ser 


Val 


Pro 


Glu 


Ser 


He 


Val 


Glu 


Ser 


Val 


Leu 


Thr 


Leu 


Asp 


Pro 




174 










385 












390 










395 






176 


ttc 


ate 


gag 


tec 


gcg 


atg 


tea 


gec 


ttt 


gtc 


gtc 


cac 


aga 


cac 


gag 


aac 


1903 


177 


Phe 


He 


Glu 


Ser 


Ala 


Met 


Ser 


Ala 


Phe 


Val 


Val 


His 


Arg 


His 


Glu 


Asn 




178 








400 












405 










410 








180 


cac 


cat 


gat 


tgaactgege ccgcttctcc aactgaatct tgaagatgga 






1952 


181 


His 


His 


Asp 
































182 






415 
































184 


atcccggtcc 


tcaaagacct 


cctgaccgcc 


gacagctttt 


ccttcaccga 


tgttgaactc 


2012 


186 


ttgeggtaca 


ttccagccat 


tgecaagaac 


acccccgccc 


agacteggga 


tttggctgcc 


2072 


188 


tctgttgctg 


atgcgctgga 


tgttgaccaa 


accaccgcgc 


tcgcagccat 


cgaagcattg 


2132 


190 


gttgagcttg 


gtcttttggt 


gccatccgcg 


tcgatctcct 


egcagaagge 


agggatccag 


2192 


192 


ttgtgggtgg 


ataagggatg 


ggtggacgca 


ctgatcctgc 


atttcgegag 


cagaaatctc 


2252 


194 


aattataatg 


acgatccaat 


tgaatttggc 


gggttggagg 


atatcaaaag 


ctatcccgaa 


2312 


196 


ccgatggaat 


egaagegtag 


gaaacgegge 


accgccacgc 


gattggtcaa 


gccgtcccgg 


2372 


198 


gagctggcag 


ctgeagtcat 


actggacggg 


ctcatgaaca 


ggcgctcgtt 


caaacccttc 


2432 


200 


acacgcaaac 


aactgtcgat 


caccgaggtc 


agegagatae 


tttggtttgg 


gaacctctat 


2492 


202 


gegegagaac 


gegeggtcat 


cgctgaaaat 


. cgtgacttcg 


agtctcctcg 


cgatatagct 


2552 


204 


ttcgacagcg 


ccttctcagc 


gttgtccacc 


i tttgttgtca 


catatggaca 


gatcgattgg 


2612 


206 


caggatggct 


cgttgccacc 


eggagtctat 


. cgttacaatg 


tegtcaatea 


cgaacttgaa 


2672 


208 


gcaatcagag 


ccggtgattt 


caagctggac 


atggcaaaac 


tegctategg 


teagagtegg 


2732 


210 


gettcgageg 


ggctattcac 


gtttgtgatc 


: tgeggegatt 


tgaagtcata 


cacatcgcgg 


2792 


212 


tacaggcacg 


ageggagcta 


ccgcaatctg 


ctgatcaaca 


cctcacagct 


cgcccaattc 


2852 
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214 


tatttgaccc tcgcaacgat caacgacttc aacacctttc 


tcacgcccgc catccacgat 


2912 


216 


gagaaaatgc atctgtttct tgaagcggag gacgacctcc 


egctttatet cgtcacggca 


2972 


218 


ggctagagc atg age gac gaa aac cag cat ggg ttc tat egg act teg tte 


3023 


219 






Met Ser Asp Glu Asn Gin His Gly Phe Tyr Arg Thr Ser Phe 




220 














420 








425 










222 


qaa 


tac 


aca 

-3 


tea 

ZJ 


ate 


agt 


tgg 


egg 


aga 


atg 


att 


ccc 


aat 


gtg 


get 


gac 


3071 


223 


Glu 


Tvr 


Ala 


Ser 


He 


Ser 


Trp 


Arg 


Arg 


Met 


He 


Pro 


Asn 


Val 


Ala 


Asp 




224 


430 










435 










440 










445 




226 


act 


ate 


qtc 

z3 


ate 

-3 ^" ^ 


acg 


etc 


ate 


ggc 


get 


act 


gca 


ctt 


cag 


gtg 


gcg 


tea 


3119 


227 


Thr 


lie 


Val 


Val 


Thr 


Leu 


He 


Gly 


Ala 


Thr 


Ala 


Leu 


Gin 


Val 


Ala 


Ser 




228 










450 










455 










460 






230 


aat 


qtt 

Z) 


eta 

z> 


ate 


acg 


ata 


ctg 


ace 


etc 


aat 


ate 


get 


ttt 


ctg 


aac 


ttt 


3167 


231 


Asn 


Val 


Leu 


He 


Thr 


lie 


Leu 


Thr 


Leu 


Asn 


He 


Ala 


Phe 


Leu 


Asn 


Phe 




232 








465 










470 










475 








234 


tcrc 


tea 


ctt 


ate 


tgc 

Zf 


atg 


cac 


aat 


ctg 


aaa 


aga 


ggg 


gca 


aag 


gec 


gac 


3215 


235 


Cys 


Ser 


Leu 


He 


Cys 


Met 


His 


Asn 


Leu 


Lys 


Arg 


Gly 


Ala 


Lys 


Ala 


Asp 




236 






480 










485 










490 










238 


ata 


ttt 


act 


gca 


ate 


gtc 


cgc 


get 


get 


tgc 


atg 


atg 


ate 


ggg 


gtc 


tac 


3263 


239 


Val 


Phe 


Ala 


Ala 


He 


Val 


Arg 


Ala 


Ala 


Cys 


Met 


Met 


He 


Gly 


Val 


Tyr 




240 




495 










500 










505 












242 


CtQ 


acq 


ctt 


ate 


aca 

ZJ ZJ 


qtc 


tec 


qtc 


gec 


ace 


etc 


gaa 


ggt 


gca 


ccg 


cgt 


3311 


243 


Leu 


Ala 


Leu 


He 


Ala 


Val 


Ser 


Val 


Ala 


Thr 


Leu 


Glu 


Gly 


Ala 


Pro 


Arg 




244 


510 










515 










520 










525 




246 


ace 


caa 


ace 


att 


get 


ttc 


ata 


qca 


ctg 


tct 


gcg 


etc 


egg 


ccg 


ttt 


gtg 


3359 


247 


Thr 


Gin 


Thr 


He 


Ala 


Phe 


He 


Ala 


Leu 


Ser 


Ala 


Leu 


Arg 


Pro 


Phe 


Val 




248 










530 










535 










540 






250 


act 

z? 


aaa 

Zf ZJ 


tgg 


aat 


get 


tac 


tgt 


qcq 

ZJ ZJ 


g a g 


gtt 


ttt 


ttc 


gee 


cag 


gga 


aaa 


3407 


251 


Ala 


GlV 


Trp 

It 


Asn 


Ala 


Tyr 


Cys 


Ala 


Glu 


Val 


Phe 


Phe 


Ala 


Gin 


Gly 


Lys 




252 








545 










550 










555 








254 


caa 


caa 


att 


qtq 

Z? ZJ 


cga 


age 


qtc 

zJ 


ate 


acg 


aga 


teg 


teg 


ctg 


ate 


tat 


gca 


3455 


255 


Ara 


Gin 


He 


Val 


Arq 


Ser 


Val 


He 


Thr 


Arg 


Ser 


Ser 


Leu 


He 


Tyr 


Ala 




256 






560 










565 










570 










258 


aaa 

Z7 Z> 


gtt 


aat 


ctg 


etc 


ttt 


gtc 


ggg 


ctg 


teg 


cat 


ttc 


get 


ggc 


act 


caa 


3503 


259 


Gly 


Val 


Asn 


Leu 


Leu 


Phe 


Val 


Gly 


Leu 


Ser 


His 


Phe 


Ala 


Gly 


Thr 


Gin 




260 




575 










580 










585 












262 


aat 


teg 


ate 


ata 


teg 


ctt 


etc 


ate 


ggc 


gta 


tat 


ctt 


get 


etc 


ttc 


cac 


3551 


263 


Asn 


Ser 


He 


He 


Ser 


Leu 


Leu 


He 


Gly 


Val 


Tyr 


Leu 


Ala 


Leu 


Phe 


His 




264 


590 










595 










600 










605 




266 


aac 


gee 


ctg 


gec 


tac 


gee 


aga 


ate 


ctg 


ccg 


ace 


gaa 


tgg 


agg 


ttc 


agt 


3599 


267 


Asn 


Ala 


Leu 


Ala 


Tyr 


Ala 


Arg 


He 


Leu 


Pro 


Thr 


Glu 


Trp 


Arg 


Phe 


Ser 




268 










610 










615 










620 






270 


cgc 


cag 


gat 


ttg 


aag 


gat 


gtc 


ttc 


tea 


ctt 


egg 


aag 


ctt 


gat 


ctg 


gtc 


3647 


271 


Arg 


Gin 


Asp 


Leu 


Lys 


Asp 


Val 


Phe 


Ser 


Leu 


Arg 


Lys 


Leu 


Asp 


Leu 


Val 




272 








625 










630 










635 








274 


gga 


ate 


ggg 


gca 


ggg 


ctt 


tct 


gcg 


tct 


ttt 


ate 


aac 


atg 


etc 


gaa 


atg 


3695 


275 


Gly 


He 


Gly 


Ala 


Gly 


Leu 


Ser 


Ala 


Ser 


Phe 


He 


Asn 


Met 


Leu 


Glu 


Met 




276 






640 










645 










650 










278 


ggg 


ttt 


ctt 


gca 


tta 


gtt 


ggg 


tgg 


gtg 


gtg 


gca 


gca 


aag 


ttt 


ccg 


caa 


3743 


279 


Gly 


Phe 


Leu 


Ala 


Leu 


Val 


Gly 


Trp 


Val 


Val 


Ala 


Ala 


Lys 


Phe 


Pro 


Gin 
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280 




655 










660 










665 












282 


ate 


gcg 


qtt 


ttt 


tat 


ttc 


ccg 


ttt 


ttc 


act 


ttg 


gtg 


gaa 


ttg 


acg 


age 


3791 


283 


He 


Ala 


Val 


Phe 


Tvr 


Phe 


Pro 


Phe 


Phe 


Thr 


Leu 


Val 


Glu 


Leu 


Thr 


Ser 




284 


670 










675 
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